Transplant-derived astrocytes migrate into host lumbar and cervical spinal cord after implantation of E14 fetal cerebral cortex into adult thoracic spinal cord.
Fourteen-day gestation fetal cerebral cortex homografts were transplanted into the thoracic (T6) spinal cord between the left dorsal column and dorsal horn of adult host rats. The transplants were soaked in 2.0 micrograms/ml of the lectin Phaseolus vulgaris leucoagglutinin (PHAL) prior to implantation. Transplanted host spinal cords were utilized at 7, 14, and 24 d and at 1 and 2 months postimplantation. Paraffin-sectioned spinal cords were double labeled for PHAL and glial fibrillary acidic protein (GFAP) by using FITC- and RITC-conjugated secondary antisera, respectively. Montages of FITC- and RITC-positive cells were analyzed for cells containing both fluorescences. Double-labeled cells (PHAL-GFAP) were transplant-derived astrocytes. Transplant-derived astrocytes were observed to initiate migration in the white matter columns of the host at approximately 14 d after transplantation. Double-labeled astrocytes were observed in cervical and lumbar spinal cord of the host (ca. 3.5 cm away from the center of the transplant) at 2 months postoperative. These astrocytes migrated at approximately 0.76 mm a day (after a 14-d delay). At 2 months, transplant-derived astrocytes composed as much as 50% of the astrocytes in the white matter of the host 2.0 mm from the transplant. The migrated astrocytes were hypertrophied and appeared reactive. Astrocytes in spinal gray matter only migrate about 1.0 mm from the graft-host interface. Transplant-derived astrocytes can migrate the entire length of the spinal cord white matter.